Dopamine D1 receptor-dependent inhibition of NaCl transport in the rat thick ascending limb: mechanism of action.
Our previous in vitro microperfusion studies established that dopamine inhibits sodium chloride transport in the rat medullary thick ascending limb. The present study was designed to determine the intracellular signaling pathway mediating this response. The dopamine D1 receptor agonist fenoldopam (1 microM) inhibited sodium chloride transport in the thick ascending limb by 42+/-5%. The dopamine D1 receptor antagonist R-(+)-7-Chloro-8-hydroxy-3-methyl-1-phenyl-2,3,4,5-tetrahydro-1H-3-benzazepine-HCl (SCH-23390) completely blocked this effect of fenoldopam. Suppression of protein kinase A activity using either myristoylated protein kinase inhibitor (PKI) or N-[2-(p-Bromocinnamylamino)ethyl]-5-isoquinolinesulfonamide.2HCl (H-89), as well as suppression of phospholipase C activity using 1-(6-((17 beta-3-methoxyestra-1,3,5(10)-trien-17-yl)amino)hexyl)-1H-pyrrole-2,5-dione (U-73122), had no effect on fenoldopam-dependent inhibition of transport. In contrast, inhibition of phospholipase A2 activity using E-6-(Bromomethylene)tetrahydro-3-(1-naphthalenyl)-2H-pyran-2-one (HELSS) significantly attenuated the effect of fenoldopam by 74%. The cytochrome P-450 monooxygenase inhibitor 17-octadecynoic acid (17-ODYA) and the protein kinase C inhibitor staurosporine both significantly attenuated the effects of fenoldopam by 67%. Exposure to 20-Hydroxy-(5Z, 8Z, 11Z, 14Z)-eicosatetraenoic acid (20-HETE) inhibited transport by 31+/-5%, and this effect was significantly attenuated by 66% in the presence of staurosporine. We propose a signaling pathway in which dopamine activates a calcium-independent phospholipase A2 in the medullary thick ascending limb. Released arachidonic acid is then metabolized to 20-HETE which subsequently increases protein kinase C activity that acts as a final transport effector.